
Supplementary Fig. 1 Cryo-EM images and single-particle reconstruction of the

LY237-GPR84-Gαi complex and GPR84-Gαi complex with no ligand modeled.

a-c, Cryo-EM micrograph, reference-free 2D class averages, and flowchart of

cryo-EM data analysis of the LY237-GPR84 complex. d, Cryo-EM map of the

LY237-GPR84 complex, colored by local resolutions from 2.5 Å (blue) to 4.5 Å



(purple). e, “Gold-standard” Fourier shell correlation (FSC) curve, indicates that the

overall resolution of the electron density map of the LY237-GPR84-Gαi complex is

3.23 Å. f-h, Cryo-EM micrograph, reference-free 2D class averages, and flowchart of

cryo-EM data analysis of the GPR84-Gαi complex with no ligand modeled. i, Local

resolutions map of the GPR84-Gαi complex with no ligand modeled, colored by

resolution from 2.8 Å (blue) to 5.0 Å (purple). j, “Gold-standard” Fourier shell

correlation (FSC) curve indicates that the overall resolution of the electron density

map of the GPR84-Gαi complex with no ligand modeled complex is 3.24 Å.



Supplementary Fig. 2 Cryo-EM image density maps

a, LY237 activated GPR84 TMD density maps in the LY237-GPR84-Gαi complex; b,

GPR84 TMD density maps in the GPR84-Gαi complex with no ligand modeled

complex; c, Additional density in the binding pocket of GPR84-Gαi complex with no

ligand modeled complex, and diagram of free fatty acid with different carbon length.



Supplementary Fig. 3. Structural comparison of GPR84 with other receptors

a, Downward movement conformation of ECL2 of GPR84 compared with FFAR1(PDB

code: 5TZR), LPAR1(PDB code: 7YU6), S1PR1(PDB code: 7VIE), CB2(PDB code:

6PT0); b, Side view (left panel) and top view (right panel) of LPA1 in activate state.

The ECL2 (hot pink), N-terminus (light pink), and disulfide bridge (shown in stick) are

highlighted.



Supplementary Fig. 4 Cryo-EM images and single-particle reconstruction of

3-OH-C12 activated GPR84-Gαi complex

a, Flowchart of cryo-EM data analysis of the 3-OH-C12-GPR84 complex. b-c,



Representative cryo-EM micrograph, reference-free 2D class averages, and 3D

classifications of the 3-OH-C12-GPR84 complex. d, Cryo-EM map of the

3-OH-C12-GPR84 complex, colored by local resolutions from 2.8 Å (blue) to 5.0 Å

(purple). e, “Gold-standard” Fourier shell correlation (FSC) curve, indicates that the

overall resolution of the electron density map of the3-OH-C12-GPR84-Gαi complex is

2.89 Å. f, 3-OH-C12 activated GPR84 TMD density maps in the

3-OH-C12-GPR84-Gαi complex.



Supplementary Fig. 5. Mutagenesis data of 3-OH-C12 induced GPR84

activation.

a-i, Dose-response curves of 3-OH-C12 in activating GPR84 with various mutations

with cAMP assay. Data are presented as means ± SEM with a minimum of three

technical replicates, which performed in triplicates. The data were normalized

according to the maximal response of 3-OH-C12 induced WT-GPR84 activation.

Source data are provided as a Source Data file.



Supplementary Fig. 6. The opening of ECL2 and the entry process of LY237.

a, The free energy landscape of ECL2 open and ligand entry process in LiGaMD

simulations. X axis is the difference of Z coordinate between the ligand and the Cα of

Y3326.48 (hligand), while Y axis is the difference of Z coordinate between the Cα of

V164ECL2 in simulations and cryo-EM structure (hECL2). Black arrows show the

unbounded (U), intermediate state 1 (IS1), intermediate state 2 (IS2) and bounded (B)



states. Red rectangles and arrows point out close and open conformations of ECL2. b,

Time-course variations of d164-16 in the representative trajectory. The close and open

states were identified by arrows. c, Time-course variations of hligand in the

representative trajectory. The IS1, IS2, and B states were identified by arrows. d, The

distribution of the minimal distance between the sidechains of V16 and C166 (d16-166)

on ECL2 open trajectories (blue) and ECL2 close trajectories (magenta). e, The

distribution of the minimal distance between H13 sidechain N and V164 mainchain O

(d13-164) on ECL2 open trajectories (blue) and ECL2 close trajectories (magenta). f,

The distribution of the minimal distance between R172 sidechain N and O on LY237

on conventional MD simulations after LiGaMD. g, The distribution of the root mean

square deviation (RMSD) between conventional MD and cryo-EM poses. Source data

are provided as a Source Data file.



Supplementary Fig. 7. Un-conservative characteristics of the PIF motif in

GPR84

a, Structural comparison of GPR84 with 5HT1A (PDB code: 7E2Y), D1R (PDB code:

7JVQ), CB2 (PDB code: 6PT0), S1PR1 (PDB code: 7EVY) receptors in the PIF motif.

Light blue star is the location of G190 in GPR84. b, Structural comparison of the

conformation of TM5 in GPR84 with 5HT1A (PDB code: 7E2Y), D1R (PDB code:

7JVQ), CB2 (PDB code: 6PT0), S1PR1 (PDB code: 7EVY) receptors.



Supplementary Fig. 8. Key interactions of R1183.50 in GPR84

Detailed interactions of R1183.50 with Y1985.58 and Y3707.53.



Supplementary Fig. 9. Structural comparison of the coupling mode of GPR84

with other Gαi coupled receptors.

a, Structural comparison of other Gαi coupled receptors, focus on the rotate of αN and

α5. b, Structural comparison shown that the TM5 helix length of GPR84 is longest

between compared receptors



Supplementary Fig. 10. Mutagenesis data of LY237 induced Gαi/Gαs coupling of

GPR84

a-b, Dose-response curves of LY237 in inducing Gαi (a) and Gαs (b) recruitment to

GPR84 in HEK293 cells. Data were presented as means ± SEM with a minimum of

three technical replicates, which performed in triplicates. RLU, relative

luminescence units. HP124YP: HPKLFPQ from GPR84 replaced by YPLHSRF from

galanin receptor 2 (PDB code: 7WQ4); HP124SP: HPKLFPQ from GPR84 replaced

by SPFKYQ from beta2 adrenergic receptor (PDB code: 3SN6). Source data are

provided as a Source Data file.



Supplementary Fig. 11. The time-course figure for Vmax, Vmin, Vavg, and σV of ligand
binding potential energy during 73.2 ns parameter sampling.



Supplementary Fig. 12. The time-course figure for Vmax, Vmin, Vavg, and σV of
remaining potential energy during 73.2 ns parameter sampling.
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